Biphasic wnt8a expression is achieved through interactions of multiple regulatory inputs.
Vertebrate axis development depends upon wnt8a transcription in a dynamic pool of mesoderm progenitors at the posterior pole of the gastrulating embryo. The transcriptional mechanisms controlling wnt8a expression are not understood, but previous studies identified two phases of wnt8a expression in zebrafish: Nodal-dependent activation during early gastrulation (phase I) and No tail (Ntl)-dependent regulation from mid gastrula stages (phase II). We identified two upstream cis-regulatory regions, proximal and distal, each of which possesses a promoter. The proximal regulatory region contains a margin-specific enhancer that is required for both the Nodal and Ntl responses. Phase I expression requires Nodal activation of the margin enhancer in combination with the transcription factor Zbtb4 and the distal regulatory region. Phase II expression requires Ntl regulation of the margin enhancer in the context of the proximal regulatory region. An additional mechanism is required to ensure the transition from phase I to phase II regulation. Analysis of stickleback wnt8a suggests this mechanism of regulation may be conserved. The seemingly simple wnt8a expression pattern reflects complex interactions of multiple regulatory inputs.